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(54) Mixing device for automatic analyzer 

(57) In order to provide an automatic analyzer capa- 
ble of ensuring an effective agitation of trie reagent and 
specimen, multiple piezoelectric elements (35) are ar- 
ranged In a row along me height of liquid level In the 
reaction vessel (11). and an ultrasonic reflecting mate- 
rial (38) Is Installed on the bottom of the portion of the 
heat Insulating bath (12) where heat Insulating medium 
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(1 3) Is stored. Swirling flow by agitation (36), with spec- 
imen liquid level as a starting point. Is produced by the 
acoustic radiation pressure of the ultrasonic wave. The 
specimen and reagent are mixed and agitated by said 
swirling flow by agitation (39). This rise of the part of the 
liquid level Is obtained by controlling a poaWon and an 
angle of the lower ultrasonic wave (8). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The resent-lnventJorwelates-to me-automatlc 5 
analyzer which uses reagent or the like to analyze the 
components of the specimen as objects of analysis, and 
particularly to the automatic analyzer provided with an 
agitator to ensure that reagent required for analysis of 
specimen components Is mixed with the specimen. io 
[0002] To mix reagent with the specimen in the agita- 
tor of the conventional automatic analyzer, an agitating 
rod 61 having a spatula-shaped tip Is Inserted Into the 
reaction vessel where reagent Is mhred with the speci- 
men, and the agitating rod Is rotated or moved in reclp' '* 
rocating motion. 

[0003] For example, the agitating rod 81 having a 
spatula-shaped tip is Inserted Into the reaction vessel 
11 containing a mixture of reagent and specimen as 
shown in Fig. 9 (a), and the agitating rod 61 is rotated 
by an actuator 60. Or the agitating rod 61 having a spat- 
ula-shaped tip te Inserted into the reaction vessel 11 
containing a mixture of reagent and specimen as shown 
In Rg. 9 (b), and the agitating rod 61 la moved in recip- 
rocating motion by an actuator 60. 2s 
[0004] When this conventional automatic analyzer Is 
used, a trace amount of chemfcais or specimens depos- 
ited on the agitating rod will cause a phenomenon called 
carry-over which affects the result of the next analysis. 
This requires some means to clean the agitating rod. 30 
[0005] Official Gazette of Japanese Patent Laid-open 
NO.31 1204/1 997 discloses an example of using a pie- 
zoelectric element as dispensing nozzle cleaning 
means. The cleaning means disclosed in this Journal 
gives mechanical oscillation to the nozzle itself to re- ss 
move reagent or specimen deposited on the dispensing 
nozzle. It uses oscillation of the piezoelectric element to 
improve nozzle cleaning effect This is not effective as 
an agitating means to promote mixing between reagent 
and specimen. *o 
[0006] To reduce physical toads of the specimen pro- 
vider or to cut down system running costs for the auto- 
matic analyzer, efforts are made to reduce the amount 
of the specimen and reagent required for analysis of 
each Item. 48 
[0007] In this case, If the amount of the specimen and 
reagent Is reduced in the reaction vessel having the 
same capacity as that of the conventional reaction ves- 
sel as shown in Rg. 10(b), the area which lightito be 
measured passes by will be smaller than when the » 
amount of the specimen and reagent shown in Fig. 10 
(a) Is not reduce. This will result in reduced measuring 
accuracy. 

[0008] To get an accurate measurement of the re- 
duced a mount of tne specimen and reagent, ft lo neces- « 
sary to reduce tne capacity of the reaction vessel and 
to secure the liquid level of tne specimen end reagent 
and light transmission area, as shown in Rg. 10 (c). 



(0009] However, It becomes difficult to physically In- 
sert and to reciprocate the agitating rod due to reduced 
capacity of the reaction vessel In case of the automatic 
analyzer using tne reaction vessel having a reduced ca* 
paclty t -where4he-agltflttng mri having ^-spatula^ahaped 
tip In the agitator to mix the reagent with the specimen 
Is Inserted Into said reaction vessel to rotate the agitat- 
ing rod or move It In reciprocating motion. Therefore, an 
agitation mechanism to agitate the reagent with the 
specimen without using the agitating rod becomes to be 
needed. 

[001 0] Furthermore, even If the agitating rod Is 
cleaned, It Is impossible to completely eliminate the phe- 
nomenon of carry-over where a trace amount of speci- 
men or reagent is carried over to the next analysts. It Is 
also Impossible ro eliminate the posslblPty of water for 
cleaning being brought into the reaction vessel by the 
agitating rod. 

(001 1 ] Said carry-over and transfer of cleaning water 
into the vessel win have some aoVerse effect on the re- 
sult of analysis when the capacity of the reaction vessel 
is reo\jced and the quality of reagent and specimen Is 
decreased. 

SUMMARY OF THE INVENTION 

[001 2] The object of the present Invention is to provide 
an automatic analyzer which Is capable of effective ag- 
itation of the reagent and specimen, In a case to be dif- 
ficult to Insert the agitation rod because of a small ca- 
pacity of the reaction vessel, by a method to agitata the 
reagent and specimen without touching thereto and 
without carry-over between specimens or water brought 
into the next process, thereby ensuring highly reliable 
results of analysis. 

[0013] The above object can be attained by the 
present invention which Is configured as described be* 
low: 

(1 ) An automatic analyzer comprises the following: 

an analyzer unit to analyze the components of 
a specimen to be analyzed, 
a heat Insulating bath to support a reaction ves- 
sel and to hold the heat Insulating medium to 
keep a constant temperature of liquid mixture 
between said specimen for analysis stored in 
said reaction vessel and reagent or others, 
a controller to administer and control the entire 
system Including said analyzer unit, 
an agitator installed on the side of the reaction 
vessel supported by said heat Insulating bath, 
wherein 

said agitator comprises multiple ultrasonic gen- 
erators to generate lateral ultrasonic wave and 
a reflecting means to reflect ultrasonic wave 
from said urmmsonb generators and to Irradiate 
lower ultrasonic wave toward the iquid level of 
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liquid mixture from the bottom of said reaction 
vassal, and 

said agitator mixes and agitates the specimen 
In the reaction vessel, reagent or the like using 
the-swlrtlng-ftow -generated by-aeoustfc-radla- 5 
tton pressure by coordination between said lat- 
eral ultrasonic wave and lower uftrasonic wave, 
and 

an ultrasonic generator drive circuit to supply 
drive power to said ultrasonic generator. 1 o 

(2) An automatic analyzer comprises the following: 

an analyzer unit to analyze the components of 
a specimen to be analyzed. 
a heat insulating bath to support a reaction ves- 
sel and to hold the heat Insulating medium to 
keep a constant temperature of liquid mixture 
between said specimen for analysis stored In 
said reaction vessel and reagent or others, 20 
wherein the bottom Is Inclined with respect to 
said liquid mixture level to serve as an ultrason- 
ic wave reflecting means, 
a controller to administer and control the entire 
system Including said analyzer unit. 
an agitator Installed on the side of the reaction 
vessel supported by said heat insulating bath , 
wherein 

said agitator comprises multiple uftrasonic gen- 
erators to generate lateral ultrasonic wave, and *o 
said agitator mixes and agitates the specimen 
in the reaction vessel, reagent or the lice using 
the swirling f taw generated by acoustic radia- 
tion pressure by coordination between lower ul- 
trasonic wave and said lateral ultrasonic wave; 33 
wherein said lower ultrasonic wave is generat- 
ed when ultrasonic wave generated from said 
ultrasonic generator Is reflected against the 
bottom of Bald heat Insulating bath, and said 
lower ultrasonic wave is irradiated from the bat- *o 
torn of said reaction vessel toward the liquid 
mixture level, and 

an ultrasonic generator drive circuit to supply 
drive power to said ultrasonic generator. 

(3) An automatic analyzer comprise* the following: 

an analyzer unit to analyze the components of 
a specimen to be analyzed, 
a reaction vessel storing the specimen for.anai- so 
ysls and liquid mixture with reagent or the (ike. 
wherein the bottom Is Inclined with respect to 
said liquid mixture level to serve as an ultrason- 
ic wave reflecting means, 

a heat Insulating bath to support a reaction vee- 59 
sei and to hold the heat Insulating medium to 
keeo a constant temperature of liquid mhrrure 
between said specimen for analysis stored in 



said reaction vessel and reagent or others, 

a controller to edmlntaer end control the entire 

system Including said analyzer unit, 

an agitator installed on the side of the reaction 

vesfifllsupportaoVbY^aklheat rnsuJatlRg-bflth, 

wherein 

said agitator comprises multiple ultrasonic gen- 
erators to generate lateral uftrasonic wave, and 
said agitator mixes and agitates the specimen 
In the reaction vessel, reagent or the like using 
the swirling now generated by acoustic radia- 
tion pressure by coordination between tower ul- 
trasonic wave and said lateral ultrasonic wave; 
wherein said lower ultrasonic wave Is generat- 
ed when uftrasonic wave generated from said 
ultrasonic generator Is reflected against the 
bottom of said reaction vessel, and said lower 
ultrasonic wave is irradiated toward the fquid 
level of said liquid mixture stored In said reac- 
tion vessel, and 

an ultrasonic generator drive drcurr to supply 
drive power to said ultrasonic generator. 

(4) An automatic analyzer described In above (1), 
(2) and (3) preferably characterized In that the ma- 
terial of said ultrasonic wave reflecting means has 
acoustic impedance different from that of the heat 
Insulating medium fri the heat Insulating bath which 
transmits ultrasonic wave generated from the ultra* 
sonic generator. 

(5) An automatic analyzer In above (1 ) and (2) char- 
acterized In that said ultrasonic wave reflecting 
means has a mechanism to change the ultrasonic 
Irradiation position and ultrasonic irradiation angle. 

[001 4] The ultrasonic generator Is actuated, and the 
lower ultrasonic wave renexaad by the ultrasonic wave 
reflecting means advances along the wall surface of the 
reaction vessel to collide with a liquid level part of liquid 
mixture which Is closer to a lateral ultrasonic generator, 
thereby the Iksjld level part being closer to the lateral 
ultrasonic generator than a center of the reaction vessel 
is raised higher than the florid level part not being closer 
to the lateral ultrasonic generator than the center of the 
reaction vessel. Lateral ultrasonic wave is applied to this 
raised portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

Fig. 1 is a schematic btook dlag ram representing the 
first embodiment ort the automatic analyzer accord- 
ing to the present Invention; 
Fig. 2 Is a partial plan representing the analyzer of 

Fig. 1; 

Fig. 3 Is a schematic cross seCOonal view represent- 
ing of the major portion relatad to the first embooV 
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ment according to the present Invention; 
Rg, 4 1$ time chart showing the operation of the ul- 
trasonic agitator; 

Fig. 5 le a schematic cross sectional view represent- 
ing the ma^pportton^Jf *e^econd.ernbodlment-ac* 
cording to the present Invention; 
Fig. 6 is a schematic cross sectional view represent- 
ing the major portion of the third embodiment ac- 
cording to the present invention; 
Rg. 7 19 a schematic cross sectional view represent- 
ing the major ponton of the fourth embodiment ac- 
cording to the present Invention; 
Fig. 8 Is a schematic cross sectional view represent- 
ing the comparative examples describing the ef- 
fects of the present Invention; 
Fig. 9 is a drawing representing an example of the 
automatic analyzer In me prior art; and 
Rg. 10 is a drawing describing the problems raised 
by reduction In the amount of liquid and In the ca- 
pacity of the reaction vessel. 
Rg. 11 Is a perspective view representing the con- 
figuration of an automatic analyzer related to the 
embodiment according to the present invention: 
Rg. 12 Is an vertical cross sectional view around 
the agitation mechanism of an automatic analyzer 
related to the embodiment according to the present 
Invention; and 

Rg. 13 Is an Illustration representing the configura- 
tion of various tables related to the embodiment ac- 
cording to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] The following describes the details of the em- 
bodiments of the present invention with reference to the 
drawings. 

(First Embodiment) 

[0017] Using Figs. 1 to 4 t the following describes the 
first embodiment of the automatic analyzer according to 
the present invention: 

[0018] Rg, 1 Is a schematic cross sectional view rep- 
resenting a part of the automatic analyzer according to 
the present invention. Rg. 2 Is a partial plan represent- 
ing the anaiyzer of Rg. 1 . Rg. 3 b a schematic cross 
sectional view representing of the major portion related 
to the first embodiment according to the present inven- 
tion. 

[0019] Controller 1 In Figs. 1 and 2 comprises an In- 
formation processing system or sequencer provided 
with a CPU, memory and VO. Using the automatic anal- 
ysis and diagnosis program and data stored In the mem- 
ory, said controller processes or administers and con- 
trols me operation of the automatic analyzer 5 and in- 
formation required for analysis operation through the 
CPU. 



[0020] Detector 21 comprises a reaction vessel 11 to 
mix between reagent and specimen, a light emitting unit 
1 5 to generate light 4 to be applied to said reaction ves- 
sei 1 1 , and a fight receiving unit 1 6» detect the changes 

s in tbe-stateotlhe-specimen an&reagent in the reaction 
vessel 1 1 1n terms of abeorbance, The mumlnsUpn level 
detected by the light receiving unit 16 b sent as data to 
the controller 1 where It k processed. 
[0021] The agitator 22 mixes and agitate* the sped- 

io men sent to the reaction vessel 11 from the sp ecimen 
vessel 23 by the specimen dispensing pump 25 through 
the specimen dispensing probe 27, and the reagent sent 
to the reaction vessel 11 from the reagent vessel 24 by 
the reagent dispensing pump 26 through the reagent 

" dispensing probe 28. In this process, said agitator uses 
swirling flow by agitation 36 (shown In Rg. 3) caused by 
ultrasonic waves generated from the ultrasonic genera- 
tor 7. 

[0022] Reaction vessels 11 located at the agitator 22 
x> and detector 21 are Immersed In the heat insulating me- 
dium 1 3 represented by water In the circular heat Insu- 
lating bath 12, and are kept at a consunt temperature. 
[0023] Cleaner 20 consists of a reaction vessel clean- 
ing nozzle 30 to discharge water to clear the reaction 
2s vessel 1 1 and to suck the water used for cleaning and 
waste water, end a reaction vessel cleaning pump 29. 
[0024] The multiple reaction vessel 11 Is mounted on 
the reaction disk 1 , and the reaction disk rotating shaft 
18 Is connected to the reaction disk motor 19. The re- 
so action disk motor 19 Is controlled by the controller 1, 
thereby causing rotating or movement together with the 
reaction disk 17, and traveling through agitator 22, de- 
tector 21 and cleaner 20. 

[0025] The ultrasonic element dnVe circuit 6 Is a circuit 

s* used for the piezoelectric element 35 (given in Rg. 3) to 
generate the frequency and voltage produced by ultra- 
sonic wave and to apply the voltage to the piezoelectric 
element 35. It Is controlled by the controller 1, and 
serves to oscillate the piezoelectric element 35 and to 

40 generate ultrasonic waves. 

[0026] The following describes the structure and op- 
eration of the agitator 22 In details: 
[0027] When the specimen as a mixture of the spec- 
imen and reagent are to be mixed and agitated suffl- 

<5 ctentty as required for analysis In the reaction vessel 11 
located In the agitator 22, the lower acoustic wave a and 
lateral ultrasonic wave 9a shown In Rg. 3 are controlled 
according to the sequenoa shown m Fig. 4, thereby pro- 
ducing swirling flow by agitation 36. 

so [0028] Piezoelectric element tor lateral irradiation 35 
at the position where lateral ultrasonic wave Oa and lat- 
eral ultrasonic wave Ob on the lower side are produced 
is laid out to ensure tnat Irradiation position can be 
changed In conformance to the amount of specimen In 

66 reaction vessel 1 1 . 

[0029] Namely, multfcte piezoelectric element* 35 (ul- 
trasonic generators) are arranged In a row along the 
height of liquid level in the reaction vessel 11 .ortheelec- 
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trode of one pie2oelectrie element Is split Into multiple 
segments, which are formed In an array along the height 
of liquid level in the reaction vessel 11 . 
[0030] The piezoelectric element for lateral Irradiation 
35 -antra position where th e late r al pftrasottttrwave-9b 5 
on the lower side Is generated Is actuated, and the pie- 
zoelectric element for lateral Irradiation 35 at the liquid 
level position Is actuated In conformance to a particular 
situation, namely, in confonmanoe to liquid level in the 
reaction vessel 11. 10 
[0031] An ultrasonic reflecting material 3d is Installed 
through support/positioning mechanism 39 on me bot- 
tom of the portion of the heat Inauiatlng bath 12 where 
heat insulating medium 1 3 is stored. 
[0032] According to the operation sequence of the pi- '* 
ezoelectrte element for lateral Irradiation 35. lateral ul- 
trasonic wave 6b on the lower side Is generated by ac- 
tuation of the piezoelectric element for lateral irradiation 
35 located at the bottom In Rgs. 3 and 4 (piezoelectric 
element for lateral irradiation 35 at the position where & 
lateral ultrasonic wave 9b on the lower side Is generat- 
ed). 

[0033] As shown In Fig. 4, said lateral ultrasonic wave 
9b Is gradually Increased from 0 level to the level of max- 
imum ultrasonic strength applied to lower position 44 25 
during the voltage application period for lower element 
transition 46. 

[0034] Lateral ultrasonic wave 9b Ic reflected by the 
ultrasonic reflecting material 33 on the forward position, 
and He direction Is changed to upward direction. Having so 
been changed Into lower ultrasonic wave 9, It enters the 
bottom of reaction vessel 11, and advances In the spec- 
imen along the wall surface cloee to the ultrasonic ele- 
ment 35 of the reaction vessel 1 1 to collide with the liquid 
level In the specimen. Then part of the specimen liquid " 
level being closer to the ultrasonic element 35 of the re- 
action vessel 11 than a center of the reaction vessel Is 
raised to be higher than the part of the specimen liquid 
level not being closer to the ultrasonic element 35 by 
acoustic radiation pressure of ultrasonic wave. *° 
[0035] Then lateral ultrasonic wave 9a Is applied to 
the raised potion of the specimen being closer to the 
ultrasonic element 35 in the reaction vessel 1 1 by acous- 
tic radiation pressure. Namely, after the lateral ultrason- 
ic wave 9b has the maximum application Intensity 44, 
lateral ultrasonic wave 9a Is applied to the raised portion 
of the specimen at the ultrasonic strength applied to lat- 
eral position 43 on the specimen liquid level, as shown 
in broken line 43 of Rg, 4. 

[0036] Then lateral ultrasonic wave 9a reaches the In- so 
dined part of the raised portion of the specimen through 
coordination with the lateral ultrasonic wave 9a and lat- 
eral ultrasonic wave 9b. Swirling flow by agitation 36, 
with specimen liquid level as a starting point Is pro- 
duced by the acoustic radiation pressure of the uftraAon- £5 
Ic wave. The specimen and reagent are mixed and ag- 
itated by said swirling flow by agitation 36. 
[0037] According to the first embodiment of the 



present Invention, mufclpJe ultrasonic elements am ar- 
ranged along the direction of the liquid level on the side 
of the reaction vessel 11 containing the specimen. Ul- 
trasonic wave generated from the ultrasonic generating 
eleme n t s l o cated o n t he iower^idsHs-fBfistaecHiy ultra- 
sonic reflecting mechanism 10, thereby raising the 
specimen liquid level Afler that ultrasonic wave Is irra- 
diated to said raised portion from the side of the reaction 
vessel 11 to agitate the specimen. 
[0038] Thus, this method according to the present In- 
vention provides an automatic analyzer capable of en- 
suring an effective agitation of the reagent and speci- 
men, hence, highly reliable results of analysis, despite 
the simple configuration and small size of the reaction 
vessel, without carry-over among specimens or water 
brought Into the next process of analysis. 
[00*9] The ultrasonic reflecting material 38 of the ul- 
trasonic reflecting mechanism 10 which changes the di- 
rection by reflecting the lateral ultrasonic wave 9b uses 
the substance having the acoustic impedance different 
from that of the heat Insulating medium 13 which en- 
sures that the ultrasonic wave generated from the pie* 
zoetectrte element Is transmitted to the reaction vessel 
1 1 . Generally, It Is effective In using such substances as 
glass and SITS having the acoustic Impedance greater 
than that of the heat Insulating medium 13 which trans- 
mits the u Itrasonic wave. 

[0040] in the first Embodiment according to the 
present Invention, agitators 22 are installed at one po- 
sition. They can also be Installed In multiple positions 
according to the reaction speed of the reagent. 

(Second Embodiment) 

[0041] Fig. 5 Is a schematic cross sectional view rep- 
resenting the major portion of the second Embodiment 
of the automatic analyzer eoeonJng to the present In- 
vention. The portions other than the configuration 
shown In Fig. S are the same as those shown In the first 
Embodiment so they will not be illustrated or described. 
[0042] in this second Embodiment given In Fig. 5, the 
bottom of the position corresponding to the agitator 22 
Is designed In an Inclined structure, wherein said bottom 
Is placed face to face with the bottom 8 of the reaction 
vessel 11 of the heat Insulating bath 12. The ultrasonic 
reflecting mechanism 10 Is designed to ensure that the 
lateral ultrasonic wave 9b generated by the piezoelectric 
element 35 Is reflected to proceed along the side wafl 
(side wall close to piezoelectric element 35) of this re- 
action vessel 11 from the bottom of the reaction vassal 
8. This allows the lateral utraaonfc wave 9b to proceed 
In the upward direction so that It can be used as the low- 
er ultrasonic wave 8. 

[0043] The ultrasonic wave generation actuation se- 
quence Is configured to actuate the piezoelectric ele- 
ment for lateral Irradiation 35 located at the bottom and 
to generate the lateral ultrasonic wave 9b. Lateral uftra- 
sonio wave 9b Is reflected by the ultrasonic reflecting 
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material 38 on the forward position so that It proceeds 
upward. As a lower ultrasonic wave 8, It enters the bot- 
tom of the reaction vessel 1 1 . The lower ultrasonic wave 
6 proceeds In the specimen to collide with the specimen 
liquid level, and the specimen liquid level Is raised by 
the acoustic radiation pressure of ultrasonic wave. 
{0044] Then lateral ultrasonic wave 9a reaches the In- 
clined portion of the liquid level raised by application of 
lateral ultrasonic wave 9a to the raised portion of the 
specimen in the reaction vessel. Swirling flow by agita- 
tion 36 with the specimen liquid level is a starting point 
is produced by the acoustic radiation pressure of ultra- 
sonic wave. The specimen and reagent are mixed and 
agitated by the swirling flow by agitation 36. 
[0045] As described above, according to the second 
Embodiment of the present invention, the same effect 
as that of the first Embodiment can be obtained. 
[0046] According to the second Embodiment of the 
present Invention. If the bottom is designed In an inclined 
structure over the entire circumference of the heat insu- 
lating bath 1 2, the flow channel area of the heat insulat- 
ing medium 13 circulating In the heat Insulating bath 12 
can be made almost the same over the entire circum- 
ference of the heat Insulating bath 12. This ensures thai 
the f tow velocity of the heat insu lating medium 1 3 is con* 
stent to minimize the changes In the temperature of the 
specimen In the reaction vessel 11. This makes rt pos- 
sible to get more stable measurement data 

(Third Embodiment) 

[0047] Rg. 6 te a schematic cross sectional view rep* 
resenting the major part of the automatic analyzer ac- 
cording to the third Embodiment of the present inven- 
tion. The pontons other than the configuration 6hown in 
Fig. 6 are the same as those shown In the first Embod- 
iment, so they will not be Illustrated or described. 
[0040] The bottom Inside the reaction vessel 11 of the 
automatic analyzer In Rg. 8 Is designed In an Inclined 
structure to create the mechanism which ensures that 
lateral ultrasonic wave 9b generated by the piezoelectric 
element 36 Is reflected to proceed to the liquid level from 
the bottom of the reaction vessel 1 1 . This allows the lat- 
eral ultrasonic wave Ob to proceed upward; thus, It can 
be used as lower ultrasonic wave 8. 
[0049] The sequence to actuate ultrasonic wave gen- 
eration actuates the piezoelectric element for lateral Ir- 
radiation 35 located at the bottom to generate lateral ul- 
trasonic wave Bb. Lateral ultrasonic wave 9b enters the 
reaction vessel 11 from the side, and Is reflected by the 
Inclined structure of the bottom of the reaction vessel 
11. Then it proceeds upward to advance through the 
specimen as lower ultrasonic wave 6. Then lower ultra- 
sonic wave 8 collides with the specimen liquid level, and 
part of the specimen liquid level is raised by the acoustic 
radiation pressure of ultrasonic wave. 
[0050] Thwn Lateral ultrasonic wave 9a Is applied to 
the raised portion of the specimen in the reaction vessel 



11. Lateral ultrasonic wave 9a reaches the Inclined por- 
tion of the raised Squid level, and swirling flow by abla- 
tion 36 with the specimen IksjU tew* as a starting Is pro- 
duced by the acoustic rwJaflon pressure of ultrasonic 

5 wave. The spedmerrarsi rwagwit are mlxed-amragltat-- 
ed by said swirling flow by agitation 36. 
[0051] The same effect as that of thefrst EmbocSment 
cab be obtained according ts the third embedment of 
the present Invention. 

10 [0052] In contrast to the first and second Embodi- 
ments, the third Embodiment of the present Invention 
does not require Installation of any structure In the heat 
Insulating bath 1 2. This provides the effect of simplifying 
the structure of the heat Insulating bath 1 2 and reducing 

'* the manufacturing cost. 

[0053] The materiai of the reaction vessel 11 maybe 
plastic, but Is preferred to be glass. 

(Fourth Embodiment) 

20 

[0054] Pig. 7 Is a schematic cross sectional view rep- 
resenting the major part of the automatic analyzer ac- 
cording to the fourth Embodiment of the present inven- 
tion. The portions other than the configuration shown In 

23 Rg. 7 are the same as those shown In the first Embod- 
iment so they will not be illustrated or dascrlbed. 
[0055] This fourth Embodiment shows an example of 
allowing change of the pos Won of the u ftraaonlc reflect- 
ing mechanism 10 and the angle of the utrasonte re- 

30 fleeting material 38 In the first and second Embodi- 
ments. . j 

(0056] In Rg. 7, the reflecting material support mech- 
anism 39 Is connected with the drive mechanism 52, and 
drive mechanism 52 Is connected with the reflecting 

ss mechanism traveling actuator 51 exemplified by the mo- 
tor ands solenoid. Said reflecting mechanism traveling 
actuator 51 Is actuated by the command from the con- 
troller 1 through reflecting mechanism traveling control 
signal 54. thereby changing the position In the heat In- 

40 sulatlng bath 12 of the reflecting material support mech- 
anism 39. 

[0057] The reflecting malsrlal 38 Is connected to the 
reflecting material traveling actuator 50 exemplified by 
the piezoelectric element Said reflecting material 

45 traveling actuator 50 ts actuated upon receipt of a com- 
mand from the controller 1 through the reflecting mate- 
rial angle control signal 63, and changes the angle of 
the reflecting mala rial 38. Namely, the controller 1 
changes the position of applying lower ultrasonic wave 

so e and the angle of application m conformance to the 
amount of the speoimen In the reaction vessel 11 and 
the material, size and shape of the reaction vessel 11. 
This makes It possible to correct the deposition tor co- 
ordination between the lower urfrasonlcwave and lateral 

ss urtrasonko wave on the specimen nquW level caused by 
the mechanical error of each system (deviation of the 
posrdonsfor application of the towar ultrasonic wave and 
lateral ultrasonic wave to generate swirling flow by ao> 
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tatlon by coordination between lower ultrasonic wave 
and lateral ultrasonic wave). 1 
[0058] The same effect as that of the first Embodiment 
cab be obtained according to the fourth Embodiment of 
the presenHnvention. 

[0039] The fourth Embodiment of the present Inven- 
tion makes it possible to change the position of applying 
lower ultrasonic wave 8 and the angle of application In 
conformance to the amount of specimen In the reaction 
vessel 11 and the materlaJ, size and shape of the reac- 
tion vessel 1 1 . This makes it pcssble to correct the dis- 
position for coordination between the lower ultrasonic 
wave and lateral ultrasonic wave on the specimen liquid 
level caused by the mechanical error of each system. 
[0060] In the above-mentioned Embodiments of the 
present invention, ultrasonic wave generated from pie- 
zoelectric element 35 arranged toward the side wall In 
the reaction vessel 11 is reflected by the reflection board 
to generate lower ultrasonic wave. Instead of using a 
reflection board, It Is also possible to lay out the piezo- 
electric element for generation of special-purpose lower 
ultrasonic wave at the position face to face with the bot- 
tom surface of reaction vessel 11, separately from the 
piezoelectric element to generate lateral ultrasonic 
wave. However, such configuration leads to complicat- 
ed configuration as compared with the above-men- 
tioned Embodiments according to the present Invention. 
[0061] Namely, the piezoelectric element for lateral Ir- 
radiation 35 to apply ultrasonic wave from the side of 
the reaction vessel 11 and the lower Irradiation piezoe- 
lectric element 37 to apply ultrasonic wave from the bot- 
tom of the reaction vessel 11 are laid out, as shown in 
Rg. 8. Then the lower Irradiation piezoelectric element 
37 Is actuated, and lower ultrasonic wave 6 Is applied 
toward the liquid level of the specimen and reagent from 
the tower side of the reaction vessel 1 1 containing spec- 
imen and reagent. Part of the liquid level Is raised by the 
acoustic radiation pressure of lower ultrasonic wave 6 
to actuate piezoelectric element for lateral Irradiation 35 
and to generate lateral ultrasonic wave 9a, which is ap- 
plied to the raised porrton of the liquid level. Such con- 
figuration is also possible. 

[0062] However, the configuration shown In Fig. 8 re- 
quires the agitation mechanism at one position to have 
both the piezoelectric element for lateral Irradiation 35 
and tower Irradiation piezoelectric element 37. This will 
lead to complicated configuration and Increased 
number of components. 

[0083] Thus, the Embodiments of the present Inven- 
tion provide an automatic analyzer capable of ensuring 
en effective agitation of the reagent and specimen, 
hence, highly reliable results of analysis, despite the 
simple configuration and small size of the reaction ves- 
sel, without carry-over among specimens or water 
brought into the next process of analysis. 
[0064] In the embodiment shown in Rg. 5, rt is possi- 
ble to lay out the means which change the angle, of In- 
clination of the bottom of heat insulating bath 12. 



[0065] The present Invention provides an automatic 
analyzer capable of ensuring an effective agitation of the 
reagent and specimen, hence, highiy reliable results of 
analysis, despite the simple configuration and small size 
5 of the-peacrtan veaseli wirtw^affy^e^arix>nc^peci- 
mens or water brought Into the next process of analysis. 

(Fifth Embodiment) 

to [0066] Fig. 11 Is a perspective view representee the 
configuration of an siAomato analyzer related to the em- 
bodiments according to the present Invention. Rg. 1 2 is 
a vertical cross sectional view around the agitating 
mechanism mounted on the automatic analyzer Ulustrat- 

'« edmFlg. 11. 

[0067] As shown In Fig. 11 , the automatic analyzer ac- 
cording to the present Embodiment mainly comprises a 
specimen disk 101 , a reagent disk 102. a reaction disk 
103. a reaction bath 104, a sampling mechanism 105, 

20 a pipetting mechanism 106, an agitating mechanism 
107, a photometric mechanism 108, a cleaning mecha- 
nism 109, a display unit 110, an input unt 11, a storage 
unit 112 and a controller 113. 

[P06f] In Fig. 101, multiple specimen vessels lie with 

zs sampled specimens mourn* therein are arranged at 
fixed positions on the circumferences of circular disk 1 1 7 
of the specimen disk 101, and the circular disk 117 Is 
driven in the circumstantial dfrvctton by the drive mech- 
anism comprising a motor and rotating shaft (not tllus- 

30 trated), etc so that sab disk can be positioned. 

[0089] In Rg, 11 , multiple reagent bottles 1 1 8 contain- 
ing the reagent to cause reaction In a state mixed with 
the specimen are arranged at a fixed position on tho cir- 
cumference of the circular dWc 110 of the reagent disk 

as 102, and a temperature-controlled cold rose rver 120 Is 
provided around It The circular disk 119 Is ctrtven In the 
circumstantial direction by the drive mechanism com- 
prising a motor and rotating shaft (not illustrated), etc* 
so that said disk can be positioned. 

40 [0Q7O] In Fig. 1 1 , multiple reaction vessel holders 1 22 
holding the reaction vessel 121 to contain specimen and 
reagent are installed on the reaction disk 1 03, and a stop 
of clrcumferenflaj rotation and stop is repeated at a 
specified cycle by a drive mechanism 123, thereby aH 

45 lowing Intermittent transfer of the reaction vessel 121. 
[0071] in Fig, ii, the reaction bath 104 installed 
along the travel path of the reaction vessel 121. It Is a 
thermostatic bath to keep reaction solution In the reac- 
tion vessel 121 at a specified temperature In order to 

so promote chemical reaction of the specimen and reagent 
by, for example, temperature controlled water. The re- 
action vessel 121 moves In the reaction bath 104. 
[0072] In Fig, 11, samplng mechanism 100 compris- 
es a probe 124, an arm 126 mounted on the bearing 

56 shaft 1 25, and a dnve mechanism to permit reciprocat- 
ing motion between the specimen dbk 101 and reaction 
disk 103 using the bearing shaft 126 as a center of ro- 
tation. In conformance to the predetermined sequence. 
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me specimen In the specimen vessel 1 1 6 Ted to a spec- 
ified position through the rotation of the specimen disk 
1 01 Is supplied to the reaction vessel 1 21 . Similarly, the 
pipetting mechanism 106 comprises a probe 127. an 
^rmi-29m)OTTtedx)rrthe-bearing7ehaftl28 t and-a-drive 
mechanism to permit reciprocating motion between the 
specimen disk 1 02 and reaction disk 1 03 using the bear- 
ing shaft 128 as a center of rotation, in conformance to 
the predeterml ned seo^ience, the reagent in the reagent 
bottle HBfedtoa specified position through the rotation 
of the specimen disk 1 02 is supplied to the reaction ves- 
sel 121. in this case, specimen vessel 116and reagent 
bottle 118 contain specimens and reagents of different 
types, and a retired quantity is fed to the reaction ves- 
sel 121. 

[0073] In Fig. 11, an agitating mechanism 107 is a 
noncontact agitating mechanism to agitate and mix the 
specimen and reagent In the reaction vessel 121 by ir- 
radiation of acoustic wave from the side of the reaction 
vessel 121 fed to the position (position Qf agitation), ft 
comprises stationary unit 131 fixed at the position where 
acoustic wave can be applied to the position of agitation 
from the side of the reaction vessel 121, a piezoelectric 
element driver 114 to drive the piezoelectric element 
( 1 30 In Fig. 1 2), and agitating mechanism controller 1 1 5. 
Said agitating mechanism controller 115 is connected 
to controller 1 13 to drive piezoelectric element driver 114 
and oorrtrol the entire agitating mechanism 107. 
[0074] In agitating mechanism 1 07, piezoelectric ele- 
ment 1 30 as a sound source is Installed on the stationary 
unit 131 in such a way that its one side is Immersed in 
the temperature controlled water of the reaction bath 
| 104, as shown In Fig. 1 Z Said piezoelectric element 1 30 

comprises multiple electrodes 132. Oscillation is given 
at a specified frequency by piezoelectric element driver 
1 1 4, and the position for irradiation of acoustic wave can 
be changed by the electrode 132 to be oscillated. 
[0075] in Fig. 12, reaction vessel 121 provided wtth 
| the specimen and reagent is fixed to the reaction disk 

! 103 by the reaction vessel holder 122. In conformance 

! to rotation of the reaction disk 1 03 In the circumferential 

direction, it moves In a state Immersed In the reaction 
bath 104 containing temperature controlled water. 
When it Is shifted to the position of agitation and Is 
stopped there, oscillation is given to piezoelectric ele- 
ment 130 at a specified frequency by piezoelectric ele- 
ment driver 114. Oscillation of the piezoelectric element 
130 Is transmitted as acoustic wave in the temperature 
controlled water of the reaction bath 104 to reach the 
side of the reaction vessel 121. Said acoustic wave 
passes through the wall surface of the reaction vessel 
121 , and reaches the specimen and reagent as internal 
agitated substances. Transmitted oscillatory wave acts 
on the gas/liquid boundary of the agitated substances 
to cause swirling flow. This swirling flow promotes move- 
ment of the specimen, allowing the specimen and rea- 
gent to be agitated, without the need of inserting the 
spatula, screw or the like into the reaction vessel 21 . 



[0075] To reinforce irradation Intensity, en acoustic 
lens can be installed In the Direction of the osoitatory 
wave of the piezoelectric element 130. Seld acoustic 
lens serves to condense oscillatory wave, and t* e#ec- 

5 tive-espeeially-wrwan-opIdfrB^ !■ 
[0077] Going back to Fig. 11, the photo metric mech- 
anism 108 comprises a light source, a photometer, a 
lens and a photometric signal processing unit (net Illus- 
trated). It measures the physical properties of the epeo- 

10 imen by means of Qght; for example, it measure the ab- 
sorbance of reaction solution In the reaction vessel 1 21 . 
The cleaning mechanism 109 comprtees multiple noz- 
zles 133 and Its vertical drive meohan torn 1 34. Reaction 
solution In the reaction vessel 121 Is sucked and the 

ig cleaning solution Is discharged. Then the reaction ves- 
sel 121 ted to that position (cleaning position) Is cleaned 
(0078] In Fig. 11, display unit 110 provides various 
screen displays Including analysis Rams and results of 
analysis, and Input unit 111 enters various types of In- 
20 formation such as analysis items. Storage unit 112 
stores the Information on the predetermined sequence 
(program) to control each mechanism and analysis 
Items. 

[0079] The automatic analyzer according id the 

25 present Embodiment comprises a syringe, a pump, etc. 
In addition to the above-mentioned components. They 
are all controlled by the controller 1 1 3 according to the 
sequence stored In the storage unit 112. 
[0080] The following describes the operation of the 

30 automatic analyzer configured as described above: 
[0001] When the reaction vessel 121 cleaned by the 
cleaning mechanism 1 09 Is driven by me reaction disk 
1 03 end ts fed to the specimen supply position , the spec- 
imen disk 101 rotates to feed the specimen vessel lie 

& containing the specimen to the sampling position. Sim- 
ilarly, the reagent disk 102 feeds the required reagent 
bottle 11 8 to the pipetting poatton. 
[0082] This is followed by the operation of the sam- 
pling mechanism 105. The probe 124 is used to pour 

40 me specimen Into the reaction vessel 121 fed to the 
specimen supply position from the specimen vessel 116 
fed to the sampling position. The reaction vessel 121 
containing the specimen Is led to the reagent supply po- 
sition, and reagent ts poured Into the reaction vessel 121 

*s fed to the reagent supply position from the reagent bottle 
118 fed to the pipetting postton on the reagent disk 102 
by the operation of the pipetting mechanism 106. 
[0083] After that, the reaction vessel 121 Is fed to the 
position of agitation, and the specimen and reagent are 

so cgRaied by means of the agitating mechanism 107. 
[00M] Ths abaorbanoo of the reaction solution having 
been agitated Is measured by the photometric mecha- 
nism 108 when the reaction vessel 121 peases through 
the light source and photometer. Thte measurement ts 

w carried out several cycles. The reaction vessel 121 
which has been measured b cleaned by the oteanmg 
mechanism loe. 

[0085] When such a series of operations is carried out 
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for each reaction vessel 1 21 1 analysis by the automatic 
analyzer according to the present embodiment is per- 
formed. 

[0060] The following describes the characteristics of 
tf*e~etwbediment- wrtfr^ard-te-a§ (ration carried-out by 
me agitating mechanism 107: 
[0067] In the present Embodiment, the agitating 
mechanism 1 07 completes the following two preparato- 
ry steps In conformance to the command of the control- 
ler 113 by the time when the reaction vessel 121 Is fed 
to the position of agitation: 

(1) Determine acoustic wave Irradiation position. 

(2) Determine acoustic wave irradiation intensity. 

[0088] The first step of preparation can be Implement- 
ed, for example, by storing a table showing association 
between the analysis items and irradiation positions in 
the storage unit 112, and by searching the Irradiation 
position corresponding to a particular analysis item, as 
shown In Fig. 13(a). Or H can also be Implemented as 
follows: As shown In Rg. 13(b), a table showing asso- 
ciation between the required amount of specimens and 
reagents fbr each analysis Item la stored In the storage 
unit 112. The amounts of specimens and reagents cor- 
responding to a particular analysis Item are searched 
from this table. Then the liquid level In the reaction ves- 
sel 121 of the agitated substances (specimen and rea- 
gent) Is calculated to determine the irradiation position 
based on the obtained liquid level. 
[0069] The second step of preparation can be imple- 
mented, for example, by storing a table showing asso- 
ciation between the analysis Items and irradiation inten- 
sities in the storage unit 112, and by searching the irra- 
diation Intensity corresponding to a particular analysis 
Item, as shown in Rg. 13(c). Especially, the irradiation 
Intensity Is preferred to be changed according to the re- 
agent. Consequently, it can also be implemented by the 
following procedure: As shown In Fig. 13(d), the table 
showing the association between the information on 
each reagent and acoustic wave Irradiation Intensity Is 
stored In storage unit 112, and Irradiation intensity cor- 
responding to a particular reagent is searched from this 
table. 

[0090] For the irradiation position and Irradiation In- 
tensity. It Is also possible to take the following procedure : 
Multiple types of specified values are prepared as pa- 
rameters In advance, and the optimum one of these pa- 
rameters Is selected with consideration given to Kinetic 
characteristics of the agitated substance such as vis- 
cosity and surfaoe tension. The selected value Is de- 
scribed in the table. Especially, parameters of Irradiation 
Intensity are preferred to be parameters, not only fre- 
quency and voltage but Irradiation time. 
[00*1] Those tables are stored In the storage unit 112 
by manual reading of the operator or automatic reading. 
[0082] The above two steps of preparation allow* the 
agitating mechanism 107 to provide effective agitation 



In conformance to analysis Item. 
[0003] Namely, when the reaction vessel 1 21 la fed to 
the point of agitation and b st o pp ed there, agitating 
mechanism controller 113 controls the piezoelectric el- 

s • e*^-43ato4MUfethaft-aeeusti&wa^ 

the electrode 1 32 which irradtetes acoustic wave ito the 
Irradiation position determined in the first preparatory 
step In conformance to the command of the controller 
113 through piezoelectric element driver 114 wilt have 

" the Irradiation Intensity determined in the second step 
of preparation. As deserted above, acoustic wave is 
applied to the gaa/llquld boundary level of the object to 
be agitated having the level different In conformance to 
the analysis Item. Aoousbo wave Irradiation Intensity la 

'* selected with consideration given to kinetic characteris- 
tics such as viscosity and surface tension of the agitated 
substances, thereby ensuring effective agitation to be 
performed. 

[0094] In the above-mentioned embodiment. Irmdla- 

™ tion Intensity is determined using the table stored In the 
storage unit 112. In another embodiment, It Is posafelo 
to use information recorded In the reagem bottle' 11& 
[0085] For example, the barcode showing Irradiation 
Intensity of acoustic wave la pasted on each reagent bot- 

25 tie 1 1 8. A barcode reader to read It can be Installed dose 
to tha reagent disk 102. Similarly to the above-men- 
tioned case, for irradiation Intensity, multiple types of 
specified values am prepared as parameters In ad- 
vance, and the optimum one of those parameters can 

so be selected with consideration given to kinetic charac- 
teristics of the agitated substance ouch as viscosity and 
surface tension. Than the barcode showing Irradiation 
Intensity can be pasted. Also similarly to the above case, 
parameters of Irradiation Intensity are preferred to be a 

35 oo mb I nation of parameters, not only frequency arid vofr» 
age but irradiation time. 

[0096] This allows the same barcode to bo pasted on 
the reagent having the same irradiation Intensity, ft also 
allows the reagents bearing the same barcode to be 
40 handled collectively. This will result In reduced amount 
of Information; hence, reduced loads of storage unit 1 1 2 
and controller 113. 

[0097] In still Other embodiment, It Is possble to use 
the Information entered by the operator through the In- 
as put unit 11, without using the Information assigned to the 
reagent bottla lift. 

[009S] Similarly to the above, for Irradiation Intensty 
in this case, muftfcle types of specified values or* pre- 
pared as parameters in advance, and tha optimum one 

so of these parameters can be selected by the operator 
with consideration given to kinetic characteristics of the 
agitated substance such as viscosity and surface ten- 
sion. Also similarly to the above case, parameters of Ir- 
radiation Intensity are preferred to be a combination of 

SJ parameters, not only frequency and voltage but Irradia- 
tion time. A combination of these parameters can be se- 
lected as o ne parameter by the operator. Th is does not 
required the complicated work to be done by the oper- 
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alar. 

[0099] In trie above-mentioned embodiments, agita- 
tion is conducted at only one position. Agitation can be 
made at two or more places, depending on the system 
3lzerfor^xamplerptezoe^e ctr i C € tom em430 can-be-in- 
stalled on the bottom of the reaction bath 104 to allow 
simultaneous irradiation of acoustic wave to the side 
and bottom surface of me reaction vessel 1 21 from both 
the side and bottom* 

[0100] For example, assume an analysts Item which 
requires use of two or more types of reagents, and two 
or more reagent Inlet positions. To ensure that agitation 
is carried out every time reagent is poured through each 
reagent Inlet position, two or mo re positions for agitation 
can be provided. 

[01 01] As described above, when the specimen and 
reagent poured Into a reaction vessel are to be ana- 
lyzed, the present invention allows agitation to be car- 
ried out by Irradiation of acoustic wave, without contact- 
ing the specimen and reagent in the reaction vessel. At 
the same time, it ensures an effective agitation for each 
object to be analyzed. 



Claims 



1 . An automatic analyzer comprising; 

an analyzer unit (21) to analyze the compo- 
nents of a specimen to be analyzed, 
a heat Insulating bath (1 2) to support a reaction 
vessel (11) and to hod a heat Insulating medi- 
um (13) to keep a constant temperature of a 
liquid mixture between said specimen for anal- 
ysis stored In said reaction vessel and a rea- 
gent or others, 

a controller (1 ) to administer and control the en- 
tire system Including said analyzer unit; 
a lateral ultrasonic generator (7, 35) Installed 
on the side of the reaction vessel supported by 
said heat Insulating bath to generate lateral ul- 
trasonic wave, 

a lower ultrasonic generator (7. 1 0, 35, 37 , 38) 
to Irradiate a lower ultrasonic wave (8,; 96) to- 
ward the llcajld level of liquid mixture from the 
bottom of said reaction vessel, and an ultrason- 
ic generator drive circuit (6) to supply drive 
power to said lateral uttrasonlc generator and 
said lower ultrasonic generator. 

2. An automatic analyzer as defined in ctatm 1 . where- 
in 

at least one of position and angle of said lower 
ultrasonic generator Is Installed so that a liquid level 
of the liquid mixture being closer to the lateral ultra- 
sonic generator than a center of the liquid mixture 
Is raised higher. 
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a. An automatic analyzer comprising; 

an analyzer unit (21) to analyze the compo- 
nents of a specimen 

to be analyzed, 
s a heat Insulating bath^^toauppon: a reaction 

vessel (11 ) and to hold a heat insulating medi- 
um (13) to keep a constant temperature of a 
liquid mixture between said specimen for anal- 
ysis stored in said reaction vessel and a ma- 
io gent or others, 

wherein the bottom (38) to Wined wth respect 
to said liquid mixture level to serve as an ultra- 
sonic wave reflecting means, 
a controller (1 } to administer and control the en- 
's tire system including said analyzer unit, 

an agitator (7) installed on the side of the reac- 
tion vessel supported by said heat Insulating 
bath, wherein 

said agitator comprises multiple ultrasonic gen- 
20 erators (35) to generate a lateral ultrasonic 

wave (9a, b), and 

said agitator mixes and agitates the speofrnen 
In the reaction vessel, the reagent or the like; 
wherein a posMon and angle of the bottom (38) 

25 is provided so thata liquid level of the liquid mix- 

ture being closer to the lateral utreaonto gen- 
erator than a center of the liquid mixture is 
raised higher by a function of a lower ultrasonic 
wave (8) reflected from the bottom of said re- 

90 action vessel towardthe liquid mixture level and 

said lateral ultrasonic wave, and 
an ultrasonic generator drive circuit (6) to sup- 
ply drive power to said ultrasonic generator. 

ss 4. An automatic analyzer comprising; 



an analyzer unit (21) to analyze the compo- 
nents of a spedmen to be analyzed, 
a reaction veaaei (11 ) for storing the specimen 
for analyse and Oquid mixture with a reagent or 
the like, wherein the bottom (10) is Indlned wtth 
respect to said liquid mixture level to serve as 
an ultrasonic wave reflecting means, 
a heat Insulating b«* (1 2) to support a reaction 
vessel and to hold a heat Insulating medium 
(13) to keep a constant tomperafcjre of a lic^ld 
mixture between said specimen for analysis 
stored In said reaction vessel and a reagent or 
others, 

a controller (1 ) to administer and control the en- 
tire system including said analyzer unit, 
an agitator (7) Installed on the side of ttte reac- 
tion vessel supported by said heat insulating 
bath, wherein 

said agitator comprises multiple ultrasonic gen- 
erators (36) to generate a lateral ultrasonic 
wave (9a, b), and 

said agitator mixes and agitates the specimen 
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in the reaction vessel, the reagent or the like; 
wherein a position and angle of the bottom (1 0) 
is provided so thai a liquid level of the liquid mix- 
ture being closer to the lateral ultrasonic gen- 
erator -than-a center -of -the Hiquid mixture-Is 5 
ratsad higher by a function of a lower ultrasonic 
wave (8) reflected from the bottom of said re- 
action vessel toward the liquid mixture level and 
said lateral ultrasonic wave, and 
an ultrasonic generator drive circuit (6) to sup- 10 
ply drive power to said ultrasonic generator. 

5. An automatic analyzer according to any one of 
claims 3 and 4, characterized In that the material of 
said ultrasonic wave reflecting means (10, 38) has " 
an acoustic Impedance different from that of the 
heat Insulating medium (13) In the heat Insulating 
bath (12) which transmits an ultrasonic wave gen- 
erated from the ultrasonic generator (7, 35). 

so 

6. An automatic anaiyzer according to any one of 
claims 3 and 4, characterized In that said ultrasonic 
wave reflecting means (10, 38) has a mechanism 
(39. 50-52) to change the ultrasonic Irradiation po- 
sition and ultrasonic Irradiation angle. 2s 

7. An automatic analyzer provided with an analysis 
means to analyze the physical properties of a spec- 
imen where said specimen and a reagent poured 
Into a reaction vessel (11 ) are to be analyzed, so 

said automatic analyzer comprising; 
an acoustic wave generation means (7, 35) in- 
stalled outside said reaction vessel to Irradiate 
an acoustic wave toward said reaction vessel ss 

(11), and 

a control means (1, 113, 1 1 5) to control a posi- 
tion for irradiation of the acoustic wave by said 
acoustic wave generating means according to 
a liquid level of said specimen and the reagent *o 
and physical properties of the objects to be an- 
alyzed. 

8. An automatic anaiyzer according to claim 7, further 
comprising a storage means (112) to store the 
acoustic weve Irradiation position In an associated 
format for each Item, 

wherein said control means refers to stored 
data in said storage means to determine the irradi- 
ation position In conformance to an analysis Item so 
for the objects to be analyzed. 

9. An automatic analyzer according to claim 7. further 
comprising a storage means (112) to store the 
amount of specimen and reagent required for each ** 
item in an associated format, 

wherein said control means (1, 113. 115) re- 
fers to stored data In said storage means to calcu- 



late the liquid level of the specimen and reagent In- 
side the reaction vessel In conformance to an anal- 
ysis rtem for the objects to ba analyzed, and to de- 
termine the irradiation position according to the cal- 
<uJated-fiqutcUeveL 

1 0. An automatic analyzer according to dafm 7, further 
comprising a receiving means to recerve the com- 
mand on the positron for irradiation of the acoustic 
wave by said acoustic wave generating means, 

wherein said control means determines the ir- 
radiation position according to the command re- 
ceived by said receMng means. 

11. An automatic anaiyzer provided with an analysis 
means to analyze the physical properties of a spec- 
imen where said specimen and a reagent poured 

into a reaction vessel (11 ) arc to be analyzed, 

said automatic analyzer comprising; 

an acoustic wave generation means (7, 35) In* 

stalled outside said reaction vessel to Irradiate 

an acoustic wave toward said reaction vessel, 

and 

a control means (1, 1 13, 115) to control an an- 
gle for Irradiation of the acoustic wave by said 
acoustic wave generating means aooordttg to 
a liquid level of said specimen and the reagent 
and physical properties of the objects to be an- 
alyzed. 

12. An automatic analyzer according to claim 7, further 
comprising a storage means (112) which stores the 
acoustic wave Irradiation intensity In an associated 
format for each analysis item, 

wherein said control means (1, 113, 1 15) re- 
fers to stored data In raid storage means to deter- 
mine the irradiation intensity in conformance to an 
analysts Item for me objects to be analyzed. 

13. An automatic analyzer according to claim 7, further 
comprising a storage means (112) to store the 
accustio wave Irradiation Intensity In an associated 
format for each Information on the reagent, 

wherein said control means (1, 113, 115) re- 
fers to stored data In said storage means to deter- 
mine the Irradiation intensity In conformance to the 
reagent to be analyzed. 

14. An automatic anaiyzer according to claim 7, further 
comprising a reading means to read the information 
on acoustic wave Irradiation Intensity recorded In 
the reaction bottle containing the reagent before it 
Is poured Into said reaction vessel (11), 

wherein said control means (1, 113, 115) re- 
fers to the readtog of said reading means to deter- 
mine Irradiation Intensity In conformance to the re- 
agent as an object to be analyzed. 
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15. An automatic analyzer according to claim 7, further 
comprising a receiving means to receive the com- 
mand on me Intensity for Irradiation of the acoustic 
wave by said acoustic wave generating means, 

-wfaecelnsalrl mntml men ns^ .113, 115)_de- s 
termlnas the Irradiation intensity according to the 
command received by said receiving means. 

16. An automatic analyzer provided with an analysis 
means to analyze the physical properties of a spec* '0 
imen where said specimen and a reagent poured 
Into a reaction vessel are to be analyzed. 1 

said automatic anelyzer comprising; 
an acoustic wave generation means (7 < 35) In- '* 
stalled outside said reaction vessel to Irradiate 
an acoustic wave toward said reaction vessel, 
and ! 
a control means (1, 113, 11 5) to control at least 
one of a position, an angle and an Intensity for 20 
Irradiation of the acoustic wave by said acoustic 
wave generating means according to a liquid 
level of said specimen and the reagent and 
physical properties of the objects to be ana* 
tyzed. » 
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